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SOILS PROJECT
Kelsie Pitcher
Semester 1
CHE 402H

Carlson

PRIMARY RESEARCH ARTICLE: SOIL DAMPING
• My primary research article discussed the importance of soil damping.
• The research question is "What's the importance of soil damping for tall buildings?" (Gómez et
al. 1).

• This is a process that can create stability (Gómez et al. 5).
• Soil damping can prevent weakening of structures overtime caused by
severe weather conditions. (Gómez et al. 3).
- Soil damping is a form of energy dissipation allowing the structure to be more stable
when experiencing things like high winds and intense weather conditions (Gómez et al. 5).

PRIMARY RESEARCH
ARTICLE: SOIL STIFFNESS
• Something that engineers consider in the soil damping process is
soil stiffness (Gómez et al. 24).
-Softer soil is better because it allows more energy to be absorbed
(Zhou et al. 6).
• The scientists discovered that the soil stiffness was related to the
soil-structure system. (Gómez et al. 24).
• The image at right shows the mechanism for dissipation of
energy in the main load bearing structure (MLBS) (Gómez et
al. 2)
• The also shows the non-structural elements (NSE) which are
also sources of energy dissipation.
• Aero stands for aerodynamic damping which is introduced by
wind.
• SSI demonstrates the energy dissipation into the soil.

(Gómez et al. 2)

PRIMARY RESEARCH ARTICLE: TESTING THEORIES
• Engineers were able to test the importance of this theory by building a model and forcing it
to experience high vibrations like tall buildings in strong winds. (Gómez et al. 3)
• The image below explains the model and its scaling as well as its reactions to different accelerations and
speeds of vibrations (Gómez et al. 8).

The two graphs below "Building response
(acceleration)" and "Building response (Velocities)"
represent frequencies from the vibrations the
engineers placed the structures under. The images
on the left are just an example of what the model
looked like. (Gómez et al. 8)

(Gómez et al. 8)

PRIMARY RESEARCH ARTICLE: CONCLUSION
• Engineers were able to conclude that damping with soft
soil is a necessary step in the building process of tall
structures because of its ability to create stable structures
that dissipate energy. (Gómez et al. 9)
• The authors also noted that moving forward, when
engineers begin construction, it's important to consider a
damping system in their plans (Gómez et al. 24).
• The image at right shows the base of building submerged
in the soil. (Skyline Atlas)
(Skyline Atlas)

PRIMARY RESEARCH ARTICLE
• This article gives readers a well-developed examples of how soil relates to the building
process for engineers. (Gómez et al. 9)

• They talk about the damping process and how it's important that energy dissipation is
considered in blueprints (Gómez et al. 24).
• The article discusses how soil can affect the stability of a structure and how it is important to
consider certain characteristics of the soil foundation before the building process. (Gómez et
al. 9)

P RI MA RY RE S E A RC H A RTI C L E : W H AT' S N E X T?
• The researchers can follow up by testing this theory on real architecture, instead of just a model,
and compare it to older buildings who didn't consider damping in the building process

• They can look at thing like the wear on the structure itself from intaking all the vibrations from
winds and compare it to the wear on building that did use damping in the building process.

PRIMARY RESEARCH ARTICLE: WHY DO WE CARE?
• Drawing from the evidence and information presented, people will be much safer in buildings that have
undergone a soil damping process.
• The structures will be stronger undergoing intense conditions like earthquakes, high winds, and depending
on location, hurricanes. (Gómez et al. 3)

E X P E R I M E N TA L R E S E A R C H
• For my soil project I was looking at how different environments
effect the nutrient presence in soil.
• I took my samples from a creek near my house as well as the
grassy area next to the creek.
• When choosing these samples, I was looking for the difference in
nutrients for a sample that experiences running water vs. a sample
that does not.

SOIL TEXTURES
In this lab I tested the percent of clay, silt, and sand in my
samples:
Creek soil:
•

sandy loam

•

8.66% clay, 86.5% sand, and 4.84% silt

•

This texture mixture makes sense because the sample was
from a sandy creek bed.

Side soil:
•

sandy loam

•

14.61% clay, 64.68% sand, and 20.17% silt

•

This makes sense because it's near a sandy area
where sand can get tracked into the soil which explains
the higher sand count.

Lots of my peers had a more clay or silty loam from digging
in areas like fields and backyards.

In this lab I tested for pH and conductivity to reveal
the nutrient availability in my samples.

Creek soil:
• Basic >7pH
• 8.34pH
• 295 μS/cm (low availability of nutrients in soil)

PH AND
CONDUCTIVITY

Side soil:
• Basic >7pH
• 8.15pH
• 220 μS/cm (low availability of nutrients in soil)
My values were very similar to my peer's values who
were also getting in the 8pH range and the
200μS/cm-300μS/cm range for conductivity but were
digging in fields or backyards.

K A N A LYS I S
In this lab I used a flame photometer to find potassium concentration
Creek soil:
•

Very low K concentration

•

-27lb K/acre

•

This value is so incredibly low that we know it's not possible and
cannot be accurate.

Side soil:
•

Low concentration

•

42lb K/acre

•

My results reveal low amounts of K which means low concentration
of potassium. This shows that my soil lack nutrients and wouldn't be
a great growing site for plants.

My classmates who were digging out of fields and yards were getting
values in the 300lb K/acre-400lb K/acre range for concentration, so I
knew mine were low.

(Curve prepared by Dr. Carlson)

The K curve is the curve I used
from my professor to get
my equations to solve for my
values of K.

P Analysis

P A N A LYS I S

0.8

In this lab I used a UV/VIS spectrophotometer to test phosphorus concentration:

•
•
•

21.66 ppm by mass
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Creek soil:
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Side soil:
•

10.65 ppm by mass

•

21.3lb P/acre

•

low

These results reveal low concentration of P which means low concentration of
phosphorus. This reveals that my soil sites lack nutrients are not good areas to grow
plants.
My creek sample did have a higher value of P concentration and was closer to my
classmates 40lb P/acre range, but my side sample is quite a bit lower.
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My P analysis curve shows
my standards. They were nearly
perfect, there is only one that is a bit
off.
The curve also shows the equation I
used to solve for my values of
phosphorus concentration in my
samples.
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In this lab we tested the impacts
biological activity in soil has on the
decomposition of organic substances.

COTTON LAB

Neither of my samples were able to
break down the cotton that was placed
into the bags. Both cotton strips came
out, dirty, but strong and untearable.
This reveals that neither of my samples
were high in nutrients, which I
expected after I preformed my
phosphorus concentration lab and my
potassium concentration lab.

SLAKE TEST
This lab tested for the stability of my samples. This is
another indicator of soil health.
The slake test was done by putting both of my samples in
water and observing the breakdown. When I placed my
samples in the water, the water became cloudy, and
particles of the soil dropped to the bottom of my cup.
This revealed that both of my samples lacked
stability and shows that my dig sites can be prone to
slipping and landslides.

(College of food and agriculture, OSU)
This is the process that I used when
performing my slake test.

POXC Standard Curve
0.4
y = 1829x - 0.0075
0.35

P OX C C A L C U L ATI O N S
Creek soil sample:
• The value for reactive carbon was so low that I was not
able to calculate a value that would be accurate.

Absorbance (abs)
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• This value is relatively low compared to other
members of my class, but not as low as my creek
sample. My peers had a range from
800

0.00005

This POXC curve shows my standards, as we
can see they were close to accurate, but not
perfect because of the two sets of data
that aren't on the line.

𝑚𝑔 𝑟𝑒𝑎𝑐𝑡𝑖𝑣𝑒 𝑐𝑎𝑟𝑏𝑜𝑛
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My curve also shows the equation I used to
solve for my values of reactive carbon.

0.00025

MICROBIAL ACTIVITY
• During this lab, a set-up error occurred, and I wasn't able to experiment with my samples.
• Based off other things I've discovered about my soil I can predict that my creek sample would have
relatively low cellular respiration compared to my side soil. I predict this because my creek soil sample has
had low nutrient levels throughout all my experiments which would be a hard place for microorganisms,
that produce CO2, to survive. Revealing my creek sample to have low soil health.
• My side soil sample would have higher soil health compared to my creek sample but would still be
relatively low.
• These are just predictions and cannot be justified.

• I concluded from my samples that the area I was digging
from lacked nutrients and was overall was very
unhealthy.
• While my side soil sample had higher values for nutrients
than my creek soil sample, the numbers weren't high
enough for my sample to be considered as healthy.
• I can draw from knowledge I have gathered as this project
has gone on, that part of the reason the side soil sample is
healthier might be partially due to the fact that it has grass
and other kinds of vegetation growing from it. This is
something my creek sample lacks due to the fact that is it
submerged in running water.

CONCLUSION

• If someone was looking to improve the health of this soil,
they could do so by finding a way to grow
more vegetation in the creek. They could also find a way
to reduce the pollution and run-off that goes into the
creek and the area surrounding.

FUTURE DIRECTIONS
• If I could do this project again, I would do the microbial titration lab correctly.
• If I had more lab time, I would try to inspect the soil and see what kind of organisms are present and
research what they contribute to soil health.
• I would look into a way to prevent the runoff of fertilizers, and a way to prevent pollution from entering the
creek water.
• I could test to see what kind of pollutants are in my soil.

ERROR A N A LYS I S A N D F U TU RE DI REC TI ON S
• Soil Texture lab/pH and Conductivity lab: Potential measurement error when reading hydrometer due to
bubbling on the surface of my soil sample mixture.
• POXC Calculations lab: Possible error in my calculation for my creek sample due to the extremely low and
inconclusive value.
• Microbial Activity lab: I placed my test tube in my CO2 trap upside down, so I wasn't able to trap
the CO2 produced from my soil samples. Therefore, I couldn't perform this lab with my own samples.
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